Alzheimer's disease (AD) patient brains. Ultrathin (70 nm) sections of healthy control or AD patient brains were analyzed by array tomography. Presynaptic terminals were labeled with anti-Synapsin I antibody and phospho-Tau was labeled with AT8 antibody. Immunostainings show AT8-positive Tau at presynaptic terminal (arrows) of AD patient brain (A-C) but not in control patient brain (D), while negative control staining showed no background staining from secondary antibodies (E). Presynaptic phospho-Tau was observed in all three AD cases examined but not in any of the four healthy control cases examined. See Table S1 for patient case information. Scale bar: 10 µm, 2µm (inset).
independent experiments). (C-D)
The UAS fly lines Tau_WT (H) and Tau_R406W(H) were used in the previous work (see Methods in the main text), whereas Tau_WT(68A), Tau_R406W(68A) and Tau_V337M(68A) are from the current work. Representative immunoblot detects total Tau (with DAKO antibody) and Tubulin (loading control) from fly brains (C) and quantification of the immunoblots (D) shows that the current fly lines from this work express 3-to-4 fold lower levels of Tau as compared to the previously reported fly lines (n =4 independent experiments). (E-F) Human entorhinal cortex brain sample was obtained from MRC London brain bank. Equal amount of total protein lysates (15 µg) from human brain and fly brains were loaded on electrophoresis gels and analyzed by immunoblotting for total Tau (with DAKO antibody) and Tubulin (E) and quantification of the immunoblots (F) shows that the expression of human Tau in fly brains is similar to the Tau expression level in the human brain (0N4R/1N3R band was used for quantification). Note that 1) Tau (0N4R) from fly brains shows slightly slower electrophoretic mobility compared to that from human brain, this is probably caused by variations in specific post-translational modifications of Tau in fly and human brains; and 2) Despite the equal loading of total protein, Tubulin staining shows higher intensity in fly brain samples as compared to human brain sample, this is likely caused by higher antibody affinity to fly Tubulin than to human Tubulin. However, the quantification (F) is not calibrated to Tubulin level but is based on the equal amount of total protein use for loading (n =3 independent experiments).
p. 4 Supplementary Figure 3. (A-E) Preparation of ultrapure synaptic vesicles from rat brains using controlledpore glass chromatography. Schematic graph (A) shows the procedure of preparing ultrapure synaptic vesicles (SVs) from rat brain by differential centrifugation, followed by controlled-pore glass chromatography (B) in which membrane debris elute in fraction "Peak 1" followed by ultrapure vesicles in the second peak, or "SV" fraction. Immunolabeling of Tau and CSP at NMJ synapses analyzed by confocal microscopy imaging. Scale bar, 10 µm. Quantification shows that full-length Tau and N-terminally truncated Tau are present at similar levels within synaptic boutons (B). However, N-terminally truncated Tau, as compared to full-length Tau, displayed reduced co-localization with the synaptic vesicle marker CSP as quantified using the Pearson's colocalization coefficient (C). Student t-test, ***P<0.005, n=20-30 NMJs (≥7 animals). (D) Super-resolution structured illumination microscopy analysis of Tau and CSP immunolabeling within SBs after depletion of synaptic vesicles in the Shi ts1 mutant background. Unlike full-length Tau which largely follows the re-localization of CSP to presynaptic membrane, the N-terminally truncated Tau remains within SBs to some extent, suggesting that Nterminally truncated Tau exhibits reduced association with synaptic vesicles in vivo. Scale bar, 5 µm. (E) Nterminally truncated Tau increases presynaptic F-actin levels. Drosophila larvae used in this assay co-express UAS-LifeAct-GFP and UAS-Tau or UAS-Tau ΔN (R406W or V337M) under control of the D42-Gal4 motor neuron driver. Relative intensities of boutonic LifeAct-GFP probing for F-actin were plotted, showing that N-terminally truncated pathogenic mutant Tau (R406W or V337M) increases presynaptic F-actin levels similar to their full length counterparts. Student's t-test, n ≥ 12 NMJs (≥ 6 animals). Graphs in B and E depict mean, error bars are SEM. Graph C depicts mean, with whiskers depicting minimum and maximum.
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